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32X Hardware Manual Supplement 2 
Limitations Concerning the SH2 Interrupt 

Poor perfomance occurs in the SH2 concerning the following interrupts. 

1. If an external interrupt (VEES, V, H, CMD, PWM) input is input in the acktowl- 
edge period for interrupt inputs, or external interrupt of lower levels, SPt2 will 
not recogiuze the external mterrupt. 

2. When multiple interrupt inputs are entered, there may be branching to the inter- 
rupt process routine of a vector number that differs from the interrupt vector 
originally received. Nevertheless, an accurate value is entered in the SR mask 
level. 

Corrective Action 

1. Corrective action is taken by controlling the free-nai-Umeiioutput of SH2 by- 

software. The correctve process must be done withkv the ectemal interrupt 
process routine. A pipeline operation must be considered to prevent the same 
interrupt from being duplicated. - 

2. Thejump destination of all mterrupts, initial andextemal, are set to the same 
address and can be avoided by jumpmgto the^inginal iump destination through 
theSR value. 

Precautions 

a) The SR mask should be set fslevel 1; normal opeiaHtm will not occur if set at 0. 
b> interrupt of the SH2 mtemal penpherd module ^oulduse levels 2-5. 
c) With the EVA chip cut 2.5, operation is normal allhou^ rw corrective action is 
taken since the trouble above is corrected, bufbecause snuonmodified chip is 
used in the iiiitia] veraiaHif the actual devicei«coii«aive action must be taken. 

When clearing the mterrupt factor byfhe program, the pipeline operation 

must be considered to pi>derdtat the same jnteffupt is not applied again. When 
interrupt fac^%artewctoen to the I/O addiess/die next instruction is 
before the.write i^i^ahon is completed throu^toe effect of the -write buffer. In 
order to ^^te%e command after compietu^ the write operation, and if write 
continues andi^ad is performed from the same address, synchronization is com- 
pletely done. 
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As Figure 1 shows, when returning frotn the interrupt process through RTE, a 1 cycle 
interval is required between the read command for synchronization and the RTE 
command. When changing SR value through the LTC command and allowing other 
interrupts to apply m multiples, a minimum 4 cycle interval is required in between 
synchronous command and LDC command, as shown in Figure 2. 
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2 Pipeline Operation when Authorizing Interrupt by Change of SR 
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The pipeline operation must be considered in keeping the same interrupt from 
reoccuiTing (reapplying) when the interrupt factor is from the internal peripheral 
module. IWo cycles are needed until the interrupt from the internal peripheral 
module is recognized by the CPU, and to transmit interrupt requests that no longer 
exist. When returning from the interrupt process through KTE, as shown in Figure 3, 
there is a 1 cycle margin until interrupt is received, even If he RTE command is 
executed immediately after the read command for synchronization. When authoriz- 
ing the change of the SR value through the LDC command and other multiple inter- 
rupts, a minimum 2 cycle interval is required in between synchronous command 
and LDC coirmnand, as shown in Figure i. 




Figure 4 PIpelIrte Operation when Authorizing Interrupt by Change of SR 
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CSOTH 

CS1TH 

CS2TH 


Interrupt CorrBctic 


I Sample Program (July i 


.1994) 


egu H'OOOOOOOO 
equ ti'020OCl000 
equ h’040CHXI00 
equ h’OSDOOOOO 


Boot ROM, Register 
Ceolrage ROM 
Frame butler 
SDRAM 


equ h’SiWWOOO 
equ h'2(K>CW000 
aqu h’220CnCIOO 
equ h’24000000 
equ h'26000000 


Caqlte through 

Boot ROM, Register {Cacrte through) 
Cartridge ROM (Cache through] 
Frame Buffer (Cache through) 
SDRAM (Cache through) 


_SERIALMODE 




_TIRE 

_TCSR 

_FRC_!. 

_OCR_H 

_OCR_L 

_TCft 

_TWR 

_CCRREG 


_RRL 

I .DMASOURCEO 
.DMADESTO 
.DMACOUMTO 
DMACHAKJNELO 
.DMASOURCEl 
.DMADESTI 
.DMACOUMTI 
.DMACHANNEL1 
_DMAVECTORNO 
^DMAVECTOREO 
.DMAVECTORM 
_DMAVECTORE1 
_DMAOPERATIOM 
_DMAREQACKO 
DMAREQACKl 


5.YSREG 



equ htflHelO 



.equ hW 
.equ himeg2 


Free Run Tinier 
Timer Inlerrup Enable Register 
Tirner Control & Status Register 
Free Running Counter High 

Output Compare Register Higly 
Output Conqiare Register Low 

Timer Oulpul Compare Contiol Register 
Cache ControlRegtSter 



DREO Destinabcn Address 
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PWM Intemjpl Clear 


h'OOM)42<X>.TH-. • 
CS2TH 

C^H-fh’20000 


VDPREG. 

TVMofle Regrster 

Sitmap Mode Re^stsr 

aiSft Control Register 
Autn Pilf Lencjlh Pegister 


: Over Wnie Image 


n-Mlocwai, 

tl'20100420, 


Power On Reset SP 
Manual Reset PC 

General Invalid Command 
System Reserve 
Slot Invalid Command 
System Reserve (ICE Vector) 
System Reserve (ICE Vector) 
CPU Address Error 
DMA Address Error 

User Break 
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Interrupt 2 . 3 


Interrupt 8, 9 
Intenupt 14, 15 


lO, eLTocR, n) 

lO, S rl) 

#h' 01, to 

lO, ® LOCn_L, rl) 
«0, rO 

>0, e LTCR. rl) 

rt),’eLTCsan) 


e (eorrtnO.gbr) , rO 


; .ISW^ witri 
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; SH2 Intern^ Errable 
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Inttable; 


pwmirii, pwmini, cmant, gmdinl 
hint, him Vint, vinl. vresint, vresim 
cad and ever levels for eflemal iniemipt veolois 


w rO, e (viBsIntclr, gbr) 


; V InlemjptCleari,'.,:;'' 
: . Siacl^Ri^ter,CKiB^ 




1 


. V' 


• rr^ ltorc, nj, rO 

rO, © (_TORC,r1) 


i Extern Entemipt Corrective Action 


Other processes (5 clock or more required) 

Idc-I er15*, gbr 

ns I 

The aooveshould be dorte trie same for H,CMD, PWMat 
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